Effects of repetitive activation and changes in external ionic environment on hippocampal CA1 pyramidal cell afterhyperpolarizations.
Afterhyperpolarizations (AHPs) in hippocampal CA1 pyramidal neurons known to be generated predominantly by a Ca-dependent K conductance were examined to see if they could be inverted by changes in extracellular potassium of the magnitude observed during interictal or ictal discharges and for their liability during repetitive activation under normal ionic conditions or in the presence of elevated extracellular potassium and decreased extracellular calcium. Under all circumstances tested, the AHP remained hyperpolarizing and was associated with a conductance increase. Thus, the very liable hyperpolarizing event that follows a depolarizing shift in hippocampal pyramidal neurons in various epileptic foci (which disappears early during the transition between interictal and ictal activity) probably is not due to the same mechanism as that which underlies the AHP.